dominal surgery. The clinical characteristics of the 2 groups, as well as treatments, were assessed. Results: Among the 19,869 CT scans, 36 patients (0.18%) with MP were identified (i.e., 19 [53%] females and 17 [47%] males). The median age was 54 years (range 26 -76). Twenty-four patients (67%) were categorized into the idiopathic group. Malignancy was the predisposing factor in 8 (22%) of those patients. Furthermore, abdominal pain was the cardinal symptom observed in 22 patients (92%) in the idiopathic group. In the idiopathic group, 15 patients (63%) were treated with antibiotics and 16 (67%) were treated with nonsteroidal anti-inflammatory drugs (NSAID). One unresponsive patient was treated with colchicine. Symptomatic relief was achieved in all of the treated patients. Conclusion: In this study, a symptomatic idiopathic subgroup of patients with MP did not have any associated disorder. The response to treatment with antibiotics and NSAID was effective in most of the patients. Based Keywords Idiopathic mesenteric panniculitis · Treatment · Antibiotics · Nonsteroidal anti-inflammatory drugs Abstract Objective: The aim of this study was to determine the prevalence of mesenteric panniculitis (MP) and to describe its clinical characteristics, therapy, and outcome. Subjects and Methods: This retrospective study was carried out among patients with MP based on computed tomography (CT) scans from January 2012 to December 2015. The CT images were reanalyzed by study radiologists to confirm the previous MP diagnosis. Patients were divided into 2 groups, i.e., idiopathic and secondary, based on the presence or absence of associated predisposing factors such as trauma, malignancy, autoimmune disorders, ischemia, or previous ab- 568 on these findings, anti-inflammatory treatments beyond NSAID and surgery should be reserved for patients who are unresponsive to antibiotics and NSAID.
Introduction
Mesenteric panniculitis (MP) is a rare, nonspecific fibroinflammatory disorder of unknown etiology that affects the adipose tissue of the root of the mesentery [1] . It consists of 2 pathological subgroups: inflammatory and fibrotic lesions. When inflammation and fat necrosis predominate over fibrosis, the condition is known as MP. Conversely, when fibrosis and retraction predominate, it is called sclerosing mesenteritis [1] [2] [3] . The gold standard for the diagnosis of MP is to demonstrate inflammatory and fibrotic changes in the mesentery histopathologically [3] .
However, MP is usually suspected with MP-like findings on computed tomography (CT) scans incidentally during investigations into other disorders [4, 5] . In large series, imaging findings consistent with MP were reported in 0.16-2.5% of patients undergoing abdominal CT for various indications [6, 7] . In addition to asymptomatic cases, MP could be associated with several symptoms, including abdominal pain, nausea, vomiting, diarrhea, constipation, fever, weight loss, and chylous ascites [8] . Although it is frequently managed conservatively, treatment is warranted in advanced or progressive cases [9] . Various drugs have been used to treat MP, including corticosteroids, colchicine, cyclophosphamide, azathioprine, tamoxifen, and thalidomide, as well as hormonal therapies [10, 11] . However, the previous therapeutic interventions have shown varying degrees of success. Surgery is another option in refractory cases [12, 13] .
MP is thought to be associated with trauma, abdominal malignancy, autoimmune disorders, ischemia, or previous abdominal surgery [8] . Malignancy is the most commonly cited disorder in relation to MP [6] . The aim of this retrospective analysis was to describe the clinical characteristics of patients with MP and to investigate its management and outcome.
Subjects and Methods
This retrospective study was carried out at the Firat University Hospital, Elazig, Turkey. The radiological reports of patients who had undergone abdominal CT and were aged ≥18 years of were obtained from the hospital's database using the keywords "mesenteric panniculitis" and "sclerosing mesenteritis" from January 2012 to December 2015. The CT images were subsequently reassessed by radiologists (H.A. and Y.E.) to confirm the presence of radiologic characteristic features of MP. The radiologic diagnosis of MP was defined according to the study of Coulier [5] , which defined 5 typical CT signs: (i) the presence of a well-defined "mass effect" on neighboring structures, (ii) constituted by mesenteric fat tissue of an inhomogeneous higher attenuation than adjacent retroperitoneal or mesocolonic fat, (iii) containing small soft tissue nodes, (iv) a fatty "halo sign" indicating the preservation of a halo of fat around the involved vessels; and (v) a hyper-attenuating pseudocapsule. The diagnosis of MP was established if 3 of these signs were present (Fig. 1a, b) . Demographic features, complaints, clinical features, and treatments were also retrieved from the hospital database. Laboratory measurements, including white blood cell counts, hemoglobin, platelet counts, the mean platelet volume and red cell distribution width, fasting glucose, liver function tests, blood urea nitrogen, creatinine, and total protein and albumin values were also obtained from the hospital database. The study population was divided into 2 subgroups: patients with MP secondary to malignancy, such as a rheumatologic disease or a history of previous abdominal surgery, and patients with no related disorder. The latter group was called "idiopathic MP." Ethical approval for this study was obtained from the Institutional Review Board of the Firat University Faculty of Medicine.
Statistical Analysis
Descriptive statistics were used to analyze the data. Categorical variables are expressed as numbers (%). Continuous variables are expressed as medians (range). Categorical variables were compared using the χ 2 test or Fischer's exact test. Differences between continuous variables were analyzed using the Mann-Whitney U test. p < 0.05 was considered statistically significant. Statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS ® ) for Windows (v. 21.0; SPSS, USA).
Results
Among a total of 19,869 abdominal CT examinations, 36 patients (0.18%) were diagnosed with MP. Of those 36 patients, 19 (53%) were female and 17 (47%) were male. The median age of the women was 54 years (range 26-76), and that of the men was 54 years (range 32-76). Of the 36 patients, 24 (67%) were in the idiopathic group and 12 (33%) were in the secondary group. The major complaint was abdominal pain, which was present in 26 (72%) patients with MP. Other MP-related symptoms were nausea and vomiting in 1 (3%) patient and diarrhea in another (3%) patient.
Based on the diagnostic criteria of Coulier [5] , "sign 2" and "sign 3" were present in the whole study population. Twenty-four patients (66%) had a mass effect (sign 1). A hyperattenuating pseudocapsule (sign 5) was evident in 29 (80%) patients. The least common radiologic feature was a fatty halo sign (sign 4), which was detected in only 2 (5.6%) patients.
The secondary group was composed of 12 patients in whom MP was found in conjunction with selected disorders or major surgery. The mean age was 55.5 years (range 34-72) and 4 of them were men. Six of them were asymptomatic at the time of CT examination. The complaint of 1 patient who had been diagnosed with breast cancer was dyspnea. Fever and dysuria related to urinary tract infection were the admission symptoms in another patient with bladder carcinoma. Four patients in this group had abdominal pain (2 patients had pancreas carcinoma). One patient had a previous abdominal surgery due to intestinal perforation and 1 patient had portal vein thrombosis. MP was related to malignancy in 8 (22%) patients, i.e., 2 with colorectal carcinoma, another 2 with pancreatic carcinomas, and 4 each with renal cell carcinoma, Values are presented as numbers, medians (range), or numbers (%) unless otherwise stated. COPD, chronic obstructive pulmonary disease. bladder carcinoma, ovarian carcinoma, and breast carcinoma. Cancer diagnosis and surgical interventions had preceded the diagnosis of MP in all the patients with malignancy. Abdominal surgery for intestinal perforation was considered the leading cause of MP in 1 patient. Only 2 patients in the idiopathic group had cholecystectomy after the diagnosis of MP. Demographic and clinical data are presented in Table 1 .
Of the 24 patients in the idiopathic group, 13 (54.2%) were men, and the median age was 53 years (range, 26-76 years). The median ages of idiopathic group and secondary group did not differ (p = 0.65). Despite a female dominance (n = 8; 67%) in the secondary MP group, female patients accounted for about half of the idiopathic MP group (n = 11; 46%). However, it did not reach statistical significance (p = 0.3). Five (21%) patients in the idiopathic group had nephrolithiasis at presentation, while 1 patient was also diagnosed with acute cholecystitis. As opposed to the asymptomatic presentations of patients in the secondary group, the majority (n = 22; 92%) of patients in the idiopathic group presented with abdominal pain.
The demographic and clinical data of the idiopathic MP patients are presented in Table 2 . Most of those patients were admitted to the hospital with severe localized abdominal pain. In addition to abdominal pain, 1 patient suffered from nausea and severe vomiting and another had diarrhea in conjunction with pain. Weight loss, fever of unknown origin, constipation, and ascites were not noted in the idiopathic MP population. The treatment of these patients mainly consisted of NSAID for pain relief and antibiotics. Antibiotics were prescribed in 15 patients, and NSAID were used in 16 patients. The pre- scribed antibiotics were cephalosporins in 10 patients, quinolones in 4 patients, and amoxicillin/clavulanic acid in 1 patient. All of the patients became symptom free, except for 1 patient in whom colchicine treatment was started after a lack of response to treatment with NSAID and moxifloxacin. That patient's severe abdominal pain decreased gradually after a 6-month treatment with colchicine. Because patients in the secondary group were asymptomatic or had symptoms related to primary disorders, additional treatments were not given to them.
There was no difference between the 2 groups regarding white blood cell counts, hemoglobin, platelet counts, liver function tests, or creatinine. The median protein and albumin levels were also lower in the secondary MP group than in the idiopathic group (7.3 vs. 6.9; p = 0.05, and 4.3 vs. 4.0; p = 0.04, respectively). The erythrocyte sedimentation rate and C-reactive protein values were not available for the entire study population. Histopathological sampling of MP had not been performed in the patients with MP.
Discussion
In this study, the frequency of MP was 0.18% among patients undergoing abdominal CT examination. The patients with MP showed a slight female predominance and two thirds of them had no obvious related disorder. The incidence of MP has been reported to be in the range of 0.16-3.4% in previous studies [5, 7] . The frequency of MP in this study (i.e., 0.18%) is close to the 0.16% previously reported [7] but lower than 3.4% [5] . The differences could be due to the methodology of this study, i.e., retrospective or prospective. Some of the retrospective studies used the keywords "mesenteric panniculitis" or "panniculitis" or "sclerosing mesenteritis" for screening of the CT reports [2, 6] , while others reanalyzed all CT scans for the presence of MP [5, 7] . Because the patients were selected based on radiologic reports in the current study, we might have had a lower prevalence of MP in the study population. Although the gold standard for the diagnosis of MP is histopathological examination of the mesentery, none of our patients underwent histopathological examination and we considered them to have MP according to the MPlike findings on CT examinations [3] .
The hallmark of this study was that the patients in the idiopathic group were treated with NSAID and/or several antibiotics. Although proof of the bacterial infection was evident in only 2 patients, symptomatic relief was achieved in all of the patients except 1. Responses to brief anti-inflammatory and anti-infective treatments could indicate that the trigger event might be a self-limiting inflammation or infection that spread from adjacent structures to the mesenteric adipose tissue in most patients. Although no clear proof exists that a specific microorganism contributes to the development of MP, predisposition to immunosuppression, which is seen in malignancy or autoimmune disorders related to the disease itself or to its treatments, might explain why MP is more common in the immunosuppressive group of patients. Several atypical microorganisms such as Cryptococcus neoformans and Mycobacterium genavense have been reported in HIV patients in relation to MP [14, 15] . On the other hand, M. tuberculosis and Vibrio cholera are suspected to be the infectious agents that cause MP in immunocompetent patients [16, 17] . In addition, various acute abdominal inflammatory disorders in which enteric bacteria was involved in the etiopathogenesis, such as diverticulitis and acute appendicitis, have been reported in relation to MP [18] .
The response to antibiotics could indicate that if the MP is of an infectious origin the microorganisms might spread from the gut or genitourinary tract. Bacterial translocation of microorganisms from the gut or urinary tract might localize an occult infection in adjacent mesenteric adipose tissue, thereby leading in the development of MP. Another probable explanation for acute cases may be viral enteritis [19] . The importance of intestinal microbiota and innate immunity in the pathogenesis of IBD has been better understood in recent years [20] . MP shares some features of adipose tissue changes in IBD, such as fat wrapping in Crohn's disease and a fat halo sign in Crohn's disease and ulcerative colitis [8, 21] . Mesenteric adipose tissue itself, through adipokines, might be responsible for low-grade inflammation and subsequent fibrosis.
The results of the current study could indicate that this rare entity has a natural history different from that in Western countries presumably due to lower sanitary conditions, infections with several unidentified microorganisms, and genetic differences [7, 18] . Therefore, there is a need for epidemiological studies from Asian and African countries in order to obtain more accurate epidemiologic data on MP. This retrospective study had some limitations; the CT database was searched using the terms "mesenteric panniculitis" and "sclerosing mesenteritis" to define the cohort. However, some patients could have been overlooked, and the prevalence of MP therefore could be underestimated. MP was diagnosed radiologically and none of the patients had a histopathologic diagnosis of MP and there was a lack of follow-up CT examinations, especially in the idiopathic group.
Conclusion
In this study, a symptomatic idiopathic subgroup of patients with MP did not have associated disorders. Antibiotics and NSAID treatment was effective in most of the patients. Based on these findings, anti-inflammatory treatments beyond NSAID and surgery should be reserved for patients who are unresponsive to antibiotics and NSAID.
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